The lux genes of the luminous bacterial symbiont, Photobacterium leiognathi, of the ponyfish. Nucleotide sequence, difference in gene organization, and high expression in mutant Escherichia coli.
The lux genes required for light expression in the luminescent bacterium Photobacterium leiognathi (ATCC 25521) have been cloned and expressed in Escherichia coli and their organization and nucleotide sequence determined. Transformation of a recombinant 9.5-kbp chromosomal DNA fragment of P. leiognathi into an E. coli mutant (43R) gave luminescent colonies that were as bright as those of the parental strain. Moreover, expression of the lux genes in the mutant E. coli was strong enough so that not only were high levels of luciferase detected in crude extracts, but the fatty-acid reductase activity responsible for synthesis of the aldehyde substrate for the luminescent reaction could readily be measured. Determination of the 7.3-kbp nucleotide sequence of P. leiognathi DNA, including the genes for luciferase (luxAB) and fatty-acid reductase (luxCDE) as well as a new lux gene (luxG) found recently in luminescent Vibrio species, showed that the order of the lux genes was luxCDABEG. Moreover, luxF, a gene homologous to luxB and located between luxB and luxE in Photobacterium but not Vibrio strains, was absent. In spite of this different lux gene organization, an intergenic stem-loop structure between luxB and luxE was discovered to be highly conserved in other Photobacterium species after luxF.